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The smelt have been little studied in Poland. There are only a few papers 
on smelt concentrating mostly on their biology. Smelt have been considered 
mainly from a fishermen’s point of view and as they are of little commercial 
value, that interest was rather limited. World literature on the family Osmeridae 
including the smelt is, however, quite extensive and McAllister (personal 
communication) mentions that his bibliography cards contains no less than 
1250 references. 

The genus Osmerus Linnaeus, 1758 contains now but single species Osmerus 
eperlanus (Linnaeus, 1758), divided into two subspecies 0. eperlanus eperlanus 
(L.) and 0. eperlanus mordax (Mitch.) (McAllister, 1963). Whilst the latter 
inhabits Western Atlantic, Pacific and Arctic Oceans as well as their drainages, 
the first has a more limited range and is known from North and Baltic Seas and 
their drainages. In Poland it occurs in lakes in the northern third of the country 
and penetrates rivers. While some data on distribution of smelt has never been 
analysed and the filling in this gap is the main purpose of the present paper. 

The smelt samples analysed here came from the following 9 lakes, lagoons 
and sea. 

1. Zatoka Pomorska. The only sea smelt population sample analysed in this paper was 
caught 0.5 kilometres from shore, NE from §winouj£cie on May 14th, 1964. The salinity 
in that area of Baltio Sea is rather low and amounts to 7•/„. 

2. Zalew Szczeciriski. Vast lagoon of the Odra River near its estuary, separated from 
the Baltic Sea by islands Uznam and Wolin but connected with it by three narrow branches 
of the river. The maximum depth is 8, mean depth 4 metres. Smelt were caugth on September 
18th, 1962. 

3. Zalew Wifilany. Long and relatively narrow lagoon formed by one of Wisla River 
delta branches. An intermediary brackish environment characterized by a considerable 
variation of hydrobiologieal factors, the salinity alone varying from 0.12 to 6°/,, in relation 
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to seasonal flooding by fresh river water or marine transgression. The greatest width of the 
lagoon is 13 kilometres the biggest depth — 5 metres. The smelt Bample was caught in 
June 1961. 

4. Miedwie Lake. The largest lake in the Odra River drainage basin, narrow and long, 
is formed by River Plonia connecting it with neighbouring lakes. The shore line is poorly 
developed, shores low and in some places marshy. The surface 3377 hectares, maximum 
length 16.3 kilometres, maximum width 3.2 kilometres, maximum depth 42 and average 
depth 20 metres, altitude 14 metres above sea level. The fauna of the lake includes some 
glacial age relicts like Mysis oculata relicta LOven, Pallasea quadrispinosa G. 0. Saks and 
Pantoporeia affinis (Bruzelius). My material was caught on March 16th and 29th, 1966. 

6. Elk Lake. In the Narew River drainage basin. Elk district, is one of the deepest 
lakes in that area. Its maximum depth is 67 metres, surface 409 hectares, length 6.5, width 
1.58 kilometres, altitude 120 metres. My material was collected on April 23d — 26th, 1964. 



6. Mamry Lake. Large lake in the Pregola River drainage basin, W^gorzewo district 
connected by a channels system with several other lakes. Its surface is 2663 hectares, ma¬ 
ximum length 9.2, width 4.6 kilometres, maximum depth 43.8, altitude 116 metres. Shore 
line well developed, shores low, gently sloping or flat, bottom undulating with numerous 
boulders often forming stony islets. My material was caught on January 29th, 1964. 

7. Wigry Lake. In the Neman River drainage basin, Suwalki district. Shore line is 
very complicated and lacustrine conditions in different parts of the lake variable — from 
oligotrophic to eutropkic or even pond-like. Lake is formed by Czarna Haiicza River, which 
connects it with Haiicza Lake. Surface — 2166 hectares, maximum length 9.6, maximum 
width 2.7 kilometres, maximum depth 73, altitude 132 metres. My material was caught 
on December 3rd, 1965. 

8. Hancza Lake. Connected by Czarna Hancza River with the Wigry Lake. Narrow, 
oligotrophic, deep lake (108.5 metres) with sand and moraine boulders covered bottom. 
Shores high, deforested, surface 306 hectares, maximum length 4.5, maximum width 1.2 
kilometres. An altitude 227 metres. My material was caught in February 1968. 

9. Szelment Wielki Lake. In the Neman River drainage basin, Suwalki district (there 
is another lake of the same name in the Elk district), connected by a small river with Szelment 
Maly Lake. Surface 365 hectares, length 5.9, width 1.1 kilometres, maximum depth 45, 
altitude 176 metres. My material was caught on October 22nd, 1966. 

Analysing the above mentioned lakes and lagoons from the point of view 
of smelt presumed environmental requirements we can see certain differences 
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between the hydrological conditions in the lakes and the Lagoons. In inland 
waters smelt occur in deep oligotrophic or mesotrophic lakes only and disappear 
when lake became eutrophic (Stangenberg, 1936; Weller, 1926). Both 
lagoons (Zalew WiSlany and Zalew Szczecidski) are, however, quite shallow 
(8 and 5.1 metres respectively). It appears that the smelt is only a seasonal 
visitor from the open sea to these two lagoons and it is a lack of suitable feeding 
and spawning conditions that make smelt less numerous in these lagoons (Ma- 
RRE, 1931; Willer, 1926). 


METHODS 


Research was done on a series of 50 smelts from each lake ane lagoon studied, from 
Miedwie Lake two series of 50 were taken to provide more material for study of two diffe¬ 
rent populations — large and small — living there. Series from Zalew Wi&lany and Zatoka 
Pomorska were smaller. 

All specimens were preserved in a 2% formaldehyde solution. Stomach contents were 
analysed in 15 specimens from each series. Age of specimens was determined from scale 
annuli (following methods of Masterman, 1913 and Lapin, 1956). Vomerine dentition and 
ethmoid bones were studied in 15 to 20 skull alizarin stained preparations from each series 
of 50 smelt. 

Mensural characters were measured with help of calipers and a ruler (reading preci¬ 
sion — 0.1 mm). I limited myself to the following characters: 

a) head length ratio, minimum body depth ratio, caudal peduncle length ratio and anal 
fin depth ratio (all expressed in percentages of the fork length). 

b) head length to standard length ratio was calculated to enable comparison with Mc¬ 
Allister (1963) data. 

c) eye diameter ratio, interorbital width ratio and gill raker length ratio (all expressed in 
percentages of the head length). 

Other mensural characters studied usually in salmonids (Pravdin, 1939) are omitted 
hero because of their great variability within each population — which makes them of 
little taxonomic value. Similar opinion was also expressed by KirpiCnikov (1935). 

Meristic characters were studied with a help of a stereo-microscope. I analysed follo¬ 
wing characters: 

a) fin rays count in dorsal (Z)), anal (A), pectoral ( P) and ventral (F) fins, branched and 
simple rays w r ere counted separately, the two last rays in dorsal and anal fins were counted 

as one; 

b) gill rakers count (on first gill arch); 

e) lateral line scale count and pored scale count; 

d) vertebral count (urostyle included) — made on alizarin stained preparations; 

e) branchiostegal ray count; 

f) pyloric caeca count. 

Statistic methods of comparison of results included calculating of mea nvalue — X, 
mean value error — S x , standard deviation — s and, for comparison of measurements 

X l — X t 

and ratios between various populations, value t (following the formula —-- 

_ “ii — S x , 

where S xl —S X1 = For very striking differences, howrever, Mate’s etall. (1953) 


formula of difference coefficient CD = 


M x —M, 

<*\ + *l 


was used. 
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MERISTIC CHARACTERS 

There is a tendency to sum up value of meristic characters of all smelt studied 
by certain authors without paying attention to differences characterising parti¬ 
cular population (Berg, 1948; McAllister, 1963). I was more interested to 
find out whether certain populations differ and, if so, to which extent. Certain 
information on meristic characters populational variations were given by 
KirpiCnikov (1935), Berg (1948) and Jensen (1949). There are only meagre 
data from Poland: gill rakers were counted by Leskien (1942) and Dabrowski 
(unpublished), vertebral counts were given by Marre (1931). 

1. Fin ray counts: 

a) The dorsal fin formula in studied material was (I) II-III 7-10. Single 
simple ray was found only once, the usual number is two, more rarely three. 
Branched rays were usually 8 or 9. There were no marked populational diffe¬ 
rence in this count. 


Table 1. Branched rays frequency in dorsal and anal fins 


Population 

n 

Number of dorsal fin branched rays 

7 8 9 10 

Number of anal fin branched rays 

10 11 12 13 14 16 

Zatoka Pomorska 

37 


21 

16 



1 

20 

12 

4 


Zalew Szczecin ski 

53 


23 

30 


1 

2 

24 

23 

3 


Zalew Wi6lany 

17 


10 

7 




9 

8 



Miedwie Lake 












(largo pop.) 

68 

1 

45 

21 

1 



26 

40 

2 


Miedwie Lake 












(small pop.) 

51 

1 

29 

20 

1 



15 

27 

9 


Mamry Lake 

60 


32 

18 



1 

30 

17 

2 


Elk Lake 

54 

3 

38 

12 

1 


2 

27 

20 

6 


Hadcza Lake 

21 


13 

8 




2 

17 

2 


Wigry Lake 

50 


25 

25 




6 

24 

19 

2 

Szelment Wielki 












Lake 

53 


21 

32 



1 

5 

32 

13 

2 

n 

454 

5 

257 

189 

3 

1 

7 

163 

220 

59 

4 

Pop.hnra Rivorl 









— - w 



X vvilvl €m IVi T vl 

Ozero Pskovskoye 1 








◄— 




Beloye Ozero 1 























Gulf of Finland 1 



< - 




<- 


- b 




b) The anal fin formula was (II) III-IV (10) 11-15. Usual number of simple 
rays was three, two found only once. There were 12 to 13 branched rays usually, 
more rarely 14 and even 15. Higher branched rays count was more frequent 
in Wigry and Szelment Wielki populations, other populations were quite uniform. 

* After KirpiCnikov, 1935. 
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c) The pectoral fin ray count was I 10-13, with 13 being found only twice 
in specimens from Mamry Lake. The Wigry and Szelment Wielki Lakes po¬ 
pulations tended to have higher ray counts, other populations were quite 
uniform (tab. 2). 


Table 2. Branched rays frequency in pectoral and ventral fins 


Population 

n 

Number of 

10 

pectoral branched rays 

11 12 13 

Number of ventral branched rays 

6 7 8 

Zatoka Pomorska 

37 

27 

9 

1 


1 

36 


Zalew Szczecinski 

53 

33 

19 

1 



53 


Zalew Wi61any 

17 

7 

9 

1 



17 


Miedwie Lake 









(large pop.) 

68 

2 

49 

17 



68 


Miedwie Lake 









(small pop.) 

51 

2 

35 

14 



49 

2 

Mamry Lake 

50 

2 

29 

17 

2 


50 


Elk Lake 

54 

33 

20 

1 


1 

51 

2 

Hancza Lake 

21 

4 

17 




21 


Wigry Lake 

50 


21 

29 


1 

49 


Szelment Wielki 









Lake 

53 

1 

31 

21 



53 


n 

454 

111 

239 

102 

2 

3 

447 

4 


d) The ventral fin ray count was I 6-8, the mean number 7 is by far the 
most frequent. There were no population differences in this count. 

2. The pyloric caeca count was 3-7, usually 4, 5 and 6. No clear population 
differences. 


Table 3. Pyloric caeca frequency 


Population 

n 

Number of pyloric caeca 

3 4 5 6 7 

Zatoka Pomorska 

35 

6 18 11 

Zalew Szczecinski 

20 

7 12 1 

Zalew Wi61any 

17 

1 9 6 1 

Miedwie Lake (large pop.) 

20 

7 12 1 

Miedwie Lake (small pop.) 

20 

4 11 5 

Mamry Lake 

32 

5 20 6 1 

Elk Lake 

20 

3 17 

Hancza Lake 



Wigry Lake 

26 

3 16 7 

Szelment Wielki Lake 

30 

14 16 

n 

220 

4 50 120 43 3 
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30 31 32 33 34 35 36 37 30 39 40 CILL RAKFRS COUNT 


Fig. 1. Number of gill rakers. A — Zatoka Pomorska, B — Zalew Szczeciriski, C — Za- 
lew WiSlany, D — Elk Lake, E — Miedwie Lake, small pop., F — HanczaLake, G — Mamry 
Lake, H — Miedwie Lake, large pop., J — Wigry Lake, K — Szelment Wielki Lake. 


3. Gill raker counts — there are quite distinct population differences in 
this character, particularly between sea-brackish water and lake populations. The 
first have lower counts both in Poland and elsewhere in the Baltic sea (Les- 
hien, 1942; Jensen, 1949). Certain exceptions from that rule quoted by Kir- 
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Table 4. Gill rakers count frequency 


*±S2 

8 

32.33^0.20 

1.20 

32.31^0.17 

1.20 

31.80±0.19 

0.75 

34.49i0.19 

1.36 

35.82i0.20 

1.34 

36.28i 0.19 

1.33 

36.46i0.15 

34.43 

1.10 

36.82i0.15 

1.09 

36.18i0.15 

1.08 



36.98 

36.14 

34.58 

31.26 


36.20 


35.70 

37.80 

36.00 


33.60 

33.80 

34.40 

33.40 


30.89i0.08 

1.25 

30.69i0.26 

1.59 

31.16i0.11 

31.44 

1.15 

30 34i0.18 

1.12 

34.49i0.10 

1.31 

34.69i0.11 

1.16 

34.71 iO.l 1 

1.23 

37.07i0.17 

1.29 


Population 


Number of the gill rakers 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 


Author’s data: 
Zatoka Pomorska 
Zalew Szczecihski 
Zalew Wi61any 
Miedwie Lake 
(large pop.) 
Miedwie Lake 
(small pop.) 
Mamry Lake 
Elk Lake 
Hancza Lake 
Wigry Lake 
Szelment Wielki 
Lake 


Leskien, 1942: 
Wigry Lake 
Pluszne Lake 
Drawskie Lake 
Kurskiy Zaliv 


D^browski, 
unpublished: 
Szelment Wielki 
Lake 

Szelment Maly 
Lake 

Wigry Lake 
Ilancza Lake 


KirpiCnikov, 1936: 
Pechora River 
Ozero Pskovskoye 
Beloye Ozero 
Gulf of Finland 


Jensen, 1949: 
Ringkobing Fjord 
Randers Fjord 
Kilen 
Flade So 
Flynder So 
Viborg Lakes 
Silkeborg Langso 
Ivosjo 
Fureso 


36 

52 

15 

51 

44 

47 

54 

21 

50 

51 


421 


53 

11 

20 

50 


5 

9 

5 

12 


240 

38 

116 

9 

38 

175 

72 

129 

56 


2 8 9 11 5 1 
1 16 12 14 7 2 
13 9 2 

2 1 8 14 14 9 3 


1 6 13 10 9 4 1 
4 11 11 12 8 1 

10 20 17 4 2 1 
4 7 7 3 

5 15 19 6 5 

4 7 22 13 4 1 


4 29 31 40 47 70 90 73 26 9 2 


1 112 
13 2 3 
111 11 
1 3 2 3 2 1 
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Table 5. Vertebrae count frequency 


X±8x 

s 

67.75±0.21 

0.95 

58.43±0.23 

1.05 

59.00±0.21 

0.84 

60.65±0.15 

0.65 

60.00^0.20 

0.91 

60.44 ±0 14 

0.69 

59.80±0.17 

0.74 

60.42±0.21 

0.90 

63.17±0.16 

0.75 

63.39±0.16 

0.71 



60.08 


59.27 


58.40 


60.55 


58.97 


58.79 


58.87 


58.89 


58.86 


59.94 


58.27 


59.24 ±0.06 

0.86 

59.56±0.16 

1.00 

58.85 ±0.07 

0.76 

59.21 ±0.05 

0.78 

58.77±0.14 

0.90 

59.12±0.08 

0.95 

69.80±0.09 

0.77 

59.80 


59.06 ±0.23 

0.97 

60.60 


59.40 


59.38±0.05 

0.64 

61.39±0.09 

0.93 


Population 


Number of vertebrae 
54 55 56 57 58 59 60 61 62 63 64 65 


Author's data: 
Zatoka Pomorska 
Zalew Szczecinski 
Zalew Wi61any 
Miedwie Lake 
(large pop.) 
Miedwie Lake 
(small pop.) 
Mamry Lake 
Elk Lake 
Haricza Lake 
Wigry Lake 
Szelment Wielki 
Lake 


KirpiCnikov, 1935: 
Pechora River 
Ozero Pskovekoye 
Beloye Ozero 
Gulf of Finland 


Marre, 1931: 
Kurskiy Zaliv 1 
Kurskiy Zailv 1 
Kurskiy Zaliv 1 
Baltic Sea 1 
Zalew \Vi61any 1 
Lasmiady Lake 1 
Nidzkie Lake 1 


Jensen, 1949: 
Ringkobing Fjord 
Randers Fjord 
Kilen 
Flade So 
Flynder So 
Viborg Norreso 
Silkeborg Langso 
Skanderborg So 
Viborg Sonderso 
Vejle So 
Brasso 
Ivosjo 
Fureso 


20 

21 

14 

20 

20 

25 

20 

19 

23 

23 


205 


107 

11 

20 

22 


139 

61 

100 

100 

100 

100 

100 


220 

41 

130 

213 

43 

136 

71 

8 

17 

5 

5 

143 

108 


2 6 
1 
1 


7 5 

7 10 2 

1 10 1 


8 11 1 


8 

14 

10 

10 


15 3 2 


2 10 11 


2 8 16 39 53 35 10 25 14 2 


6 22 45 27 6 1 

2 4 5 

1 11 7 1 

1 9 11 1 


1 Marre’s (1931) data ammended by an addition of the urostyle to the vertebral count. 
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piCnikov (1935) and Jensen (1949) are presumably due to insufficient number 
of specimens studied or to the marine origin of smelt caught in the lakes con¬ 
nected with sea (Lakes Fladeso and Flynderso populations — Jensen, 1949). 

Uniformity of gill rakers counts in smelt populations in the lakes of the 
Suwalki Lake District has been stressed by D^browski (unpublished); he 
has overlooked, however, that his own data indicate higher counts for the 
Lake Wigry population (tab. 4). Population difference have been noted by 
Petrov (1934). 

The general range for gill rakers count in 0. eperlanus eperlanus is 25-40, 
altough some authors gave it slightly lower (McAllister, 1963, 25-37). 

The sea-brackish water smelt in Poland have 30-35 gill rakers with a mean 
count of 32.24 (Leskien, 1942 gave that mean for Kurskiy Zaliv shghtly 
lower — 31.26). Lake smelt have a count of 33-40 with a mean of 36.06 
(Leskien gave a mean count for 3 lacustrine populations slightly lower — 35.90). 
The Wigry Lake population has a mean count of 36.82 and can be compared 
with Danish Fureso population with mean count of 37.07 (Jensen, 1949). 
The mean count of Szelment Wielki population is 36.18. 

4. Vertebral counts (trunk and caudal vertebrae together) have been taken 
from alizarin stained preparations made from about 20 specimens from each 
population. The results are given in fig. 2 and comparison with other authors 
data on tab. 5. The mean count in sea-brackish water smelt populations is 
58.33, the same for lake populations (Wigry and Szelment Wielki excluded) 
is 60.25; the populations in the two excluded lakes differ in having oven higher 
the mean counts and amounting to 63.23, which exceeds upper range suggested 
for O. eperlanus eperlanus by McAllister (1963). The difference coefficient 
between the Wigry and Szelment Wielki populations and the marine popula¬ 
tions is 2.55, the same coefficient between all the remaining Like populations 
and the marine populations in Poland is only 0.95. The difference coefficient 
between the Wigry and Szelment Wielki populations and all the remaining 
inland populations is again 1.86 (calculated according to Mayb et al., 1953, 
formula). Remembering that difference coefficient value exceeding 1.28 indi¬ 
cate subspecific difference, Wigry and Szelment Wielki Lakes populations 
seem to deserve promotion to a separate taxonomic rank. It seems to be im¬ 
possible to explain so striking differences in gill rakers and vertebral counts 
by influence of environmental factors like temperature or salinity because 
these never give so high a difference. For establishing a separate subspecies 
more arguments would be necessary and these are not sufficiently prepared. 
This question is discussed more fully later on in this paper. To end with ver¬ 
tebral count problems I may add that differences in that count were used for 
separation of various smelt and also herring populations by Jean (1967) 
and McKenzie (1964). It is worth of notice that even so small difference 
as 0.21 or even 0.11 in the mean vertebral count were considered significant 
by these authors. 
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ft Sf S6 57 is 59 60 61 61 63 6* 65 VrRTMKAl. COUNT 
Fig. 2. Number of vertebrae. For explanation of symbols — see Fig. 1. 
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5. Lateral line scales count vary from 56 to 71 in Polish smelt. The diffe¬ 
rences ■within each population are considerable but the mean count seems to 
bo characteristic for particular lake populations (fig. 3, tab. 6). 

It appears that there is a correlation between the vertebral and scale 
counts and that smelts with higher vertebral count have more scales along 



COUNT 


Fig. 3. Number of scales. For explanation of symbols — see Fig. 1. 
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Table 6. Lateral line scales frequency and the number of pored scales 


Population 

n 

56 

57 

58 

59 

60 

Number of scales 

61 62 63 64 65 66 

67 

68 

69 70 

71 

X±8z 

8 

No. of po¬ 
red scales 

Zatoka Pomorska 

37 

1 

4 

12 

10 

9 

1 










58.68±0.18 

1.11 

0-5 

Zalew Szczecinski 

52 


2 

10 

15 

8 

12 

3 

2 








59.71 ±0.20 

1.45 

2-7 

Zalew WiSlany 

15 





3 

4 

4 

2 

2 







<»1.73±0.33 

1.29 

0-9 

Miedwie Lake 




















(large pop.) 

52 





2 

1 

4 

8 

10 

9 

11 

5 

2 



64.52^0.26 

1.87 

0-11 

Miedwie Lake 




















(small pop.) 

41 





1 

2 

6 

10 

14 

4 

4 





63.51 ±0.22 

1.38 

(0)2-8(9,10) 

Mamry Lake 

47 





2 

4 

7 

13 

13 

7 

1 





63.19±0.20 

1.37 

0-8 

Elk Lake 

53 





6 

10 

9 

19 

9 







62.28±0.17 

1.26 

0-7 

Wigry Lake 

47 






1 

1 

7 

15 

7 

11 

5 




64.68±0.21 

1.41 

2-9 

Szelment Wielki 




















Lake 

49 








2 

4 

11 

15 

8 

4 

3 

2 

66.20±0.24 

1.71 

0-5 

n 

393 

1 

6 

22 

25 

31 

35 

34 

63 

67 

38 

42 

18 

6 

3 

2 





to 
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their lateral line. This has been already noticed by Rolik (1967) in her 
research on Barbus sp. and has been found true in my studies. The mean 
scale count for sea-brackish water smelt populations in Poland is 59.61, the 
same for lake population is 63.37 and in those two Wigry and Szelment 
Wielki populations as high as 65.45. Unfortunately there are no comparable 
data in other papers. 

The pored scales count vary from 0 to 11 and there are no population diffe¬ 
rences (tab. 6). 


MENSURAL CHARACTERS 

Mensural characters are more or less correlated with growth of fish and 
vary so greatly, especially in smelt, that it is difficult to discern any traits 
characteristic for particular populations. My studies on variations of mensural 
characters in the large and small smelt populations of Miedwie Lake have 
generally confirmed opinions of KjkpiCnikov (1935) and in the following ana¬ 
lysis I limit myself to a few more useful mensural characters. 

While measurements of head length, minimum body depth, caudal pedu¬ 
ncle length and anal fin depth increase with growth of fish, their ratio to 
caudal length remain relatively constant during the life span of fish. Somo 
other ratios change, however, and for instance interorbital width to head length 
ratio slightly increases. Eye diameter and gill raker length to head length 
ratios decrease during life span of fish. 

The values of characters in various smelt population are given on tables 
7-13. 

1. The head length ratio is almost invariable in the majority of smelt po¬ 
pulations in Poland. The exception is the long headed large smelt population 
from Miedwie Lake, which differ from a Zalew WiSlany population by 12.32 
Pravdin’s (1939) difference coefficient, the same coefficient with the short 
headed small Miedwie Lake smelt population is 9.70. Such a high difference 
coefficient should be considered highly significant were there supporting me- 
ristic character differences; in want of those, the value of the coefficient in 
this case is rather doubtful. 

The other exceptions are Wigry and Szelment Wielki populations which 
aro short headed with the head length to standard length proportion equal 
to 4.7. This exceeds proportions seen in other smelt populations in Poland 
and can be compared with Pechora River and Pskovskoye Ozero populations 
(Kirpicnikov, 1935), but there are no other resemblances among those popu¬ 
lations. Head length in the Fureso population is unfortunately unknown. 
Baltic Sea populations are also short headed. 

2. The minimum body depth ratio (tab. 8) remained constant within par¬ 
ticular populations, with Wigry and Szelment Wielki populations having it 
particularly low. The high value of this ratio is usually connected with better 
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Table 7. Mensural characters values 


Population 

Head length in % of caudal length 

in 

Head length 
standard length 

n 

Range 

X±Sz 

8 

t 

n 

Range 

X 


Zatoka 










Pomorska 

37 

20.3-22.7 

21.69±0.11 

0.70 


37 

4.1-4.6 

4.3 


Zalew 





1.81 





Szczccinski 

53 

19.8-23.9 

21.42±0.10 

0.73 


53 

4.1-4.6 

4.3 


Zalew 





2.95 





Wi61any 

17 

21.0-23.1 

21.95±0.15 

0.62 


17 

4.1-4.6 

4.3 


Miedwie 





12.32 




c3 

Lake (lar- 









H 

ge pop.) 

59 

22.7-26.6 

24.16i0.10 

0.74 


60 

3.5-4.1 

3.8 


Miedwie 









00 

Lake 





9.70 




O 

A 

43 

(small 









0 

pop.) 

45 

20.3-25.4 

22.52i0.14 

0.94 


45 

3.8-4.6 

4.2 


Mamry 





1.64 





Lake 

50 

20.6-23.7 

22.23i0.11 

0.71 


50 

4.0-4.6 

4.2 


Elk Lake 

47 

20.7-22.9 

21.94i0.07 

0.49 

2.21 

47 

4.1-4.6 

4.3 


Wigry 





8.52 





Lake 

50 

18.8-22.8 

20.86i0.11 

0.81 


49 

4.3-5.1 

4.7 


Szelment 





4.23 





Wielki 










Lake 

51 

18.5-21.8 

20.23i0.10 

0.70 


51 

4.4-5.0 

4.7 


Pechora 










River 

25 


20.70i0.12 







Ozero 










Pskov- 










skoye 

11 


20.90 






CO 

a 

Beloye 









H 

Ozero 

10 


21.00 






> 

Gulf of 









O 

Finland 

12 


22.50 






s 

Ozero 









5 

Onega 

100 


22.80i0.08 






n 

M 

i > 

Ozero 









w 

Ladoga 

224 


21.80i0.12 







Ozero 










Ladoga 

4 


22.50 







Neva River 

116 


22.30i0.08 







Norway 

15 


22.30 







feeding of fish, as Wigry and Szelment Wielki Lakes populations have appearan¬ 
ce of being well fed, low value of the ratio in their case may be significant. 

3. The caudal peduncle length ratio (tab. 9) was low in Baltic Sea popula¬ 
tions and in that it resembles the Beloye Ozero population (KirpiCnikov 


http://rcin.org.pl 






















15 


Population variation in smelt 


79 


Table 8. Mensural characters values 


Population 

Minimum body depth in % of caudal length 

n 

Range 

%±8 X 

8 

t 


Zatoka Pomorska 

37 

4.6-6.2 

5.41 ±0.07 

0.43 

0.33 


Zalew Szczecihski 

53 

4.5-6.9 

5.44±0.06 

0.45 

4.95 

c8 

Zalew Wi61any 

17 

4.6-5.4 

5.02±0.06 

0.24 


*♦» 

c8 

Miedwie Lake 





4.93 


(large pop.) 

60 

4.8-6.1 

6.35±0.03 

0.25 

It AO 

Q 

Miedwie Lake 





5.08 

A 

(small pop.) 

46 

5.1-6.7 

5.69±0.06 

0.76 


0 

< 

Mamry Lake 

45 

4.7-6.0 

5.43±0.04 

0.30 

3.61 

o a a 


Elk Lake 

47 

5.0-6.1 

5.58±0.04 

0.26 

2.00 


Wigry Lake 

50 

4.2-5.2 

4.76±0.04 

0.25 

14.45 

A OK 


Szelment Wielki Lake 

52 

4.3-5.5 

5.00±0.04 

0.27 

4.25 

IQ 

Pechora River 

25 


5.60 



CO 

05 

Ozero Pskovskoye 

11 


5.00 




Beloye Ozero 

10 


5.50 



► 

o 

Gulf of Finland 

12 


5.40 



M 

M 

Ozero Onega 

100 


5.00 ±0.03 



s 

>o 

Ozero Ladoga 

224 


4.70±0.05 



M 

B 

04 

Ozero Ladoga 

4 


6.00 



M 

Neva River 

116 


6.30±0.06 




Norway 

15 


5.10 




Table 9. Mensural characters values 


Population 

Caudal peduncle length in % of caudal length 

n 

Range 

X±S; 

8 

1 * 


Zatoka Pomorska 

37 

8.4-11.9 

10.45±0.15 

0.90 

2.55 


Zalew Szczecihski 

53 

8.2-11.4 

9.99±0.10 

0.71 

6.01 

68 

Zalew Wi&lany 

17 

10.1-12.0 

11.07±0.15 

0.63 


-M 

o5 

Miedwie Lake 





0.53 

00 

(large pop.) 

60 

10.1-12.7 

11.16±0.08 

0.64 

o m 


Miedwie Lake 





O.lU 


(small pop.) 

46 

10.0-12.9 

11.58±0.11 

0.76 

1 1 

0 

< 

Mamry Lake 

44 

10.8-12.8 

11.74±0.08 

0.51 

1.17 

A 09 


Elk Lake 

47 

10.2-12.7 

11.64±0.09 

0.60 

U.oo 


Wigry Lake 

49 

10.9-13.8 

12.38±0.10 

0.69 

5.48 

A OO 


Szelment Wielki Lake 

50 

9.8-11.9 

11.05±0.09 

0.68 

y.oo 


Pechora River 

4 


12.30 



m 

Ozero Pskovskoye 

11 


11.60 



£ 

Beloye Ozero 

10 


10.60 



> 

Gulf of Finland 

12 


12.20 



o 

Ozero Onega 

100 


11.70±0.08 



*6 

Ozero Ladoga 

224 


11.30±0.16 




Ozero Ladoga 

4 


12.50 



3 

Neva River 

116 


12.30±0.09 




Norway 

15 


11.20 
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Table 10. Mensural characters values 


Population 

Anal fin depth in % of caudal length 

n 

Range 

X±Bi 

8 

t 


Zatoka Pomorska 

37 

9.4—12.6 

11.24±0.13 

0.81 

3.11 


Zalew Szczecinski 

53 

9.5-12.4 

10.75±0.09 

0.66 

4.51 


Zalew Wi61any 

17 

8.5-10.6 

10.04±0.13 

0.53 


08 

Miedwie Lake 





4.19 


(large pop.) 

59 

9.5-11.9 

10.69±0.08 

0.58 


CO 

Vt 

Miedwie Lake 





3.67 

O 

■5 

(small pop.) 

46 

10.0-13.2 

11.19±0.11 

0.72 


a 

Mamry Lake 

49 

9.2-11.7 

10.39±0.09 

0.61 

0.00 

i n h 


Elk Lake 

47 

8.9-11.5 

10.20±0.07 

0.51 

1.07 


Wigry Lake 

50 

12.8-15.9 

14.76±0.10 

0.74 

38.30 

oo oA 


Szelraent Wielki Lake 

50 

9.4-11.3 

10.29±0.06 

0.43 

oo.zO 


Pechora River 

4 


10.80 



CO 

Ci 

Ozero Pskovskoye 

11 


9.80 



«—i 

Beloye Ozero 

10 


10.70 



> 

o 

Gulf of Finland 

12 


9.50 



y 

•-< 

Ozero Onega 

100 


10.30±0.07 



& 

Ozero Ladoga 

224 


10.40±0.12 



£ 

08 

Ozero Ladoga 

4 


9.30 



tS 

Neva River 

116 


9.90±0.08 




Norway 

15 


9.20 




Table 11. Mensural characters values 


Population 

Eye diameter in % of head length 

n 

Range 

X±s I 

« 

t 


Zatoka Pomorska 

36 

21.7-28.8 

25.07i0.32 

1.91 

4.05 


Zalew Szczecinski 

52 

20.0-27.2 

23.47i0.23 

1.65 

16.70 


Zalew WiSlany 

17 

15.8-19.7 

17.88i0.25 

1.02 


cc 

c8 

Miedwde Lake 





1.37 


(large pop.) 

59 

15.1-21.2 

18.31 i0.19 

1.45 


CO 

Miedwie Lake 





17.38 

O 

A 

(small pop.) 

45 

19.0-27.9 

23.37i0.22 

1.49 

If 1 Q 

'S 

Mamry Lake 

60 

18.8-25.0 

21.32i0.20 

1.44 

7.1o 

rv qo 


Elk Lake 

47 

19.2-23.2 

21.10i0.16 

1.10 

U.OO 


Wigry Lake 

50 

18.2-25.0 

21.86i0.20 

1.42 

2.93 

l on 


Szelment Wielki Lake 

51 

20.0-25.0 

22.35i0.18 

1.31 

1.00 


Pechora River 






co 

C5 

Ozero Pskovskoye 







Beloye Ozero 






> 

o 

Gulf of Finland 






M 

•-I 

Ozero Onega 

100 


22.3i0.14 



s 

>o 

Ozero Ladoga 

224 


20.60i0.24 



£ 

08 

Ozero Ladoga 

4 


24.80 



U! 

Neva River 

116 


19.60i0.12 




Norway 

15 


19.90 
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1935). It is interesting to note that there are differences in this character between 
Wigry (high value) and Szelment Wielki (low value) Lakes populations. 

4. The anal fin depth ratio (tab. 10) was constant and there are only mi¬ 
nor differences among populations. Note higher value of this ratio in Wigry 
Lake population. 

5. The eye diameter ratio (tab. 11) was directly correlated with head 
length — see Zalew WiSlany and Miedwie Lake largo populations. Sea and 
brackish water populations have large eyes. 

6. The interorbital width ratio (tab. 12) was rather constant and only Wigry 
and Szelment Wielki Lakes populations had lower values of this ratio. 


Table 12. Mensural characters values 


Population 


Interorbital 

width in % of head length 

n 

Range 


8 

t 


Zatoka Pomorska 

37 

18.8-25.7 

21.36i0.25 

1.50 

4.08 


Zalew Szczecihski 

53 

15.8—25.2 

20.33i0.03 

2.24 

2.91 

cQ 

Zalew Wislany 

17 

19.4-22.8 

21.11i0.27 

1.13 


c8 

Miedwie Lake 





0.55 

J30 

(large pop.) 

52 

18.1-25.7 

21.31i0.27 

1.92 

Q 0*7 

o 

Miedwie Lake 





o.H7 

M 

4) 

(small pop.) 

44 

17.7-24.9 

19.88i0.24 

1.60 

Q AO 

< 

Mamry Lake 

50 

16.9-23.8 

20.79i0.18 

1.27 

O.UZ 

n Q9 


Elk Lake 

47 

20.2-25.2 

22.77i0.18 

1.24 

7.00 


Wigry Lake 

40 

16.4-20.3 

18.54i0.15 

1.03 

18.17 

Q r 1 


Szelment Wielki Lako 

51 

15.8-22.3 

19.50i0.23 

1.62 

0.51 


Pechora River 






U) 

CO 

a 

Ozero Pskovskoye 







Beloye Ozero 






> 

Gulf of Finland 






o 

g 

Ozero Onega 

100 


24.50i0.14 



Z 

»o 

Ozero Ladoga 

224 


20.50i0.24 



M 

S 

Ozero Ladoga 

4 


21.40 



P3 
—• 

Neva River 

116 


23.70i0.17 




Norway 

15 


25.10 




7. The gill raker length ratio (tab. 13) seemed to be inversely related to 
head length — this is particularly noticeable in Miedwie Lake large smelt 
populations. Wigry and Szelment Wielki populations have a higher value of 
this ratio. 

Summing up the analysis of mensural and meristic characters of smelt in 
Poland shows that there are four groups of populations. 

Sea or brackish water smelt populations (Zatoka Pomorska, Zalew WiSlany, 
Zalew Szczecidski) differ from all the remaining ones in having low gill raker 
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Table 13. Mensural characters values 


Population 


Gill raker length in % of head length 


n 

Range 

X±Sx 

8 

t 

Zatoka Pomorska 

35 

12.4-18.4 

15.08i0.67 

1.25 

0.94 

Zalew Szczecihski 

52 

12.2-16.9 

14.43±0.16 

1.18 

7.21 

Zalew Wi61any 

Miedwie Lake 

15 

10.5-14.2 

12.58±0.20 

0.80 

3.56 

(large pop.) 

Miedwie Lake 

17 

9.6-14.5 

11.21 ±0.33 

1.37 

9.58 

(small pop.) 

42 

12.7-16.7 

14.68±0.15 

0.98 

0.46 

1.18 

Mamry Lake 

46 

11.6-17.7 

14.79±0.19 

1.27 

Elk Lake 

47 

12.7-17.7 

14.49±0.17 

1.19 

Wigry Lake 

49 

13.9-19.5 

16.47±0.21 

1.44 

7.31 

Szelment Wielki Lake 

49 

13.0-17.6 

15.61 ±0.14 

1.01 

3.55 


counts, low vertebral counts and low lateral line scale counts. Zalow WiSlany 
and Zalew Szczecidski populations have also lower caudal peduncle lenght ratio 
and higher eye diameter ratio. 

Lake smelt populations, which represent the presumably prevalent type 
in Poland, differ from two further populations. 

The large Lake Miedwie smelt population differs in having longer heads 
but similarities in other characters do not permit one to separate it from the 
wide-spread lake type populations. There is, however, a group of two strikingly 
different populations from Wigry and Szelment Wielki Lakes. Considering all 
their peculiarities, both in meristic and mensural characters, as well as their 
similiarities to that special smelt population from the lake Fureso in Denmark, 
I think that they deserve better attention and further research. The up to now 
studied data do not yet permit one to describe these three populations as a se¬ 
parate taxon of a subspecific rank although eventually it may appear possible. 
So I have decided to describe these populations provisionally as a new form, 
which I propose to call forma jenseni in honour of Inger Bohus Jensen, who 
discovered the peculiar character of the lake Fureso smelt population and has 
compared it with Wigry Lake smelt population. 


Osmerus eperlanus forma jenseni f. n. 

Definition. Differs from other inland populations of Osmerus eperlanus 
(Linnaeus, 1758) in higher vertebral count (62-65, most commonly 63-64, 
mean 63.28), higher lateral line scales count — mean 65.44, higher gill rakers 
count — mean 36.49, slightly higher anal fin branched rays count — (11) 
12-15, more frequently 13-14. It is short headed, has a lower minimum body 
depth and interorbital width ratios value, and has longer gill rakers. Forma jenseni 
differs from Osmerus tnordax (Mitch.) in having a lower pored scale count 
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0-9. Forma jenseni can be characterized by the following: D II-III 8-9, A 
III-IV (11) 12-15, P I (10) 11-12, FI 7(8), l.l. 0-9, scales (61,62) 63-71, vertebrae 
62-65, gill rakers 34-39, pyloric caeca 4-6, branchiostegal rays 7-8. 

There are some minor differences within forma jenseni between Wigry 
and Szelment Wielki lakes populations, the first has longer caudal peduncle 
and deeper anal fin. 

Forma jenseni described above has already been discussed by a number 
of authors. Jensen (1949) who suspected that smelt from Fureso lake may be 
a separate race and compared their gill raker counts with those in Wigry Lake 
6melt, has called attention to its occurrence with postglacial relicts like My sis 
oculata relicla Loven and Pantoporeia affinis (Bruzeltus) in lake Fureso. 
That is true and these also occur in Wigry Lake. There are, however, other 
lakes with postglacial relicts in Poland (Mamry, Miedwie, Hancza) but there 
are “normal” lacustrine smelt in those and not f. jenseni. Swardson (1961) 
admits two invasions of smelt — tliis is concluded from comparison of gill 
rakers count in various populations of smelt. To this I may add that Swardson 
quotes gill rakers count values in a somewhat careless manner: White Sea 
smelt has not an “about 37” gill rakers count value but 32-37 (KirpiCnikov, 
1935; Berg, 1948), Western Europe coast smelt has not 30-31 but 25-33 value 
of this count (op. cit.). This reduces the credibility of his conclusions. 

REMARKS ON OSTEOLOGY 

The variation of the ethmoid bones in tho studied smelt populations is 
quite wide. This seems to be worthy of some attention because of the taxonomic 
importance of these bones, being used as characters separating higher taxa in 
Osmeridae and also in Stomiatoidei and Galaxioidei. One may notice that conclu¬ 
sions drawn by various authors from the ethmoid bones structure were a bit 
contradictory. For instance Gosiane (1960) classified Osmeridae within suborder 
Salmonoidei closely related to Esocoidei. Greenwood et al. (1966) seconded 
this and left the Osmeridae, and Plecoglossidae (which was once reduced to 
a subfamilial rank within Osmeridae by Chapman, 1941) within the Salmonoidei. 
On the other hand Weitzman (1967) excluded the Osmeridae from the Salmo¬ 
noidei and created a new suborder Osmeroidei related to Galaxioidei and Sto¬ 
miatoidei. One may wonder whether these taxonomic rearangements were 
not connected with individual or population bone variation. 

The ethmoid region is one of most characteristic parts of skull within the 
Osmeridae (Weitzman, 1967). It consists of the following parts. 

a) Frontals — with their anterior parts covering dorsal surface of the ethmoid 
cartilago. 

b) Proethmoids — two thin bony plates anteriorly to frontals. 

c) Supraethmoids — thin bony plate lying directly on the ethmoid cartilago 
and partially hidden beneath the frontals and proethmoids. 
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d) Capsular ethmoid bone — thin bowl shaped bone covering Lateral surfaces 
of the posterior part of the ethmoid cartilago. 

e) Ventral ethmoid — anterior to the ventral part of the ethmoid cartilago, 
partially hidden beneath vomer and parasphenoid. 

f) Single toothed vomer. 

g) Parasphenoid. 

h) Myodome bone — cone shaped bone lining the anterior conical cavity. 

i) Lateral ethmoid — covering posterior wing-bke projections of the ethmoid 
cartilago. 

These bones may be reduced or fused in various genera of Osmeridae. Single 
proethmoid occurs in Mallotus Cuv. and Hypomesus Gill. Starks (1926) 
and Chapman (1941) reported a paired vomer in Osmerus sp. A myodome is 
known in Spirinchus Jordan et Everman, but is probably lacking in other 
osmerids. 

Skull variation in smelt populations in Poland was studied on 107 skulls. 
I have found that both myodome and capsular ethmoid bones are lacking in 
the studied smelt populations. The ventral ethmoid occured only in the Luge 
smelt population from Miedwie Lake (in 8 specimens of 9 studied) and in the 
Zatoka Pomorska population (in 7 specimens of 19 studied). In the latter it 
occured also in small specimens. The supraethmoid varies from a small and 
barely conspicuous bony plate between procthmoids and frontals to a large 
bone covering large part of the ethmoid cartilago and hidden beneath pro- 
ethnxoids and frontals. I saw supraethmoid in only 88 of 107 specimens studied: 
in Wigry Lake population it was devclopped in 4 specimens of 12 studied in 
Szelment Wielki population in 9 of 12, in smaller Miedwie Lake population 
in 12 of 15, in Zatoka Pomorska in 14 of 19 specimens studied. A single proethmoid 
was found in three specimens of smelt (from smaller smelt in Miedwie and from 
Elk lakes populations and this is a key character of the subfamily Hypomesinae 
(McAllister, 1963 following Chapman, 1941), separating it from the Osmerinae. 

The vomer in studied smelt was single, which confirms previous descriptions 
(McAllister, 1963; Rembiszewski, 1964; Weitzman, 1967) but its dentition 
varies from 1 to 3 pairs of largo canine-like teeth and 1 to 4 pairs of smaller 
teeth. McAllister (1963) reported a single large pair of canine-like teeth, 
sometimes accompanied by smaller ones. Branchiostegal rays vary from 7 
to 8; their number often differ on left and right side (in 16 specimens of 107 
studied). Similar variation has been found in infraorbital and postorbital bones, 
instead of normal 6 bones on each side, there may be 5-5, 6-5, 4-5, 7-6 (observed 
twice) and 6-4 (observed once). 

According to Weitzman (1967), ethmoid bones are influenced by the life 
condition of fish and that may explain the wide range of variation found in 
smelt in Poland. As these characters were considered as cornerstones of ta¬ 
xonomic divisions their variation now discovered calls for special attention 
by taxonomists. 
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BIOLOGICAL OBSERVATIONS 
Age and sexual maturity 

From amongst various methods of fish age determination (otolith method 
of Cthuaevskaja-Sveto vidova, 1945, concentric layers on vertebral trans¬ 
verse section method of Nordquist, 1910 or the various bony elements method 
of Marre, 1931) the normal scale method as used by Masterman (1913) and 
KirpiCnikov (1935) seems to be the best for age determination in smelt. Master- 
man has described three types of ridges formed on scales during life span of 
fish: concentric, spiral and bilateral. The formation of these ridges is disturbed 
every autumn and resulting anomalies — scars — permiting precise age 
determination. Masterman himself considered only the first year scar as re¬ 
liable and Nordquist (1910) doubted if the age of smelt exceeding 112 mm 
could be determined. I have found, however, that, even in 5 or 6 year-old-smelt 
scars are visible although a little bit less distinct. I do not agree with Lapin’s 
(1956) differentiation of scale ridges, whicli are said to be only bilateral during 
fir.st year of life in lake smelt (“snetok”) and concentric or spiral in sea smelt 
(“koryushka” 1 ). 

All three types of ridges occurred on the smelt I have seen and often all 
three on three neighbouring scales, also on young fish. Scales for determination 
of age were taken from beneath the dorsal fin or, if these were lacking, from 
around the ventral fin. In doubtful cases the concentric layers on otoliths and 
the scars on operculum were checked. 

The life span of majority of smelt does not exceed 2 or 3 years. Out of 356 
specimens studied 60% achieved 2 years, 19.6 % — 3 years, 3.1— 4 years. 

The details of smelt longevity in the studied area is given on the table 
below. 



I 

II 

III 

IV 

V 

VI 

VII 

years 

Population 

612 

14-24 

26-63 

38-44 

51-53 

65 

77 

months 

Zalew Wi61any 



5 

10 

2 



spec. 

Miedwie Lake (largo smelt) 

Zat. Pomorska, Zal. Szczeciriski, 



5 

16 

20 

10 

10 

spec. 

Miedwie (small smelt), Mamry, Elk, 
Wigry, Szelment Wielki Lakes 

65 

209 

71 

11 




spec. 


18.3 

60 

19.6 

3.1 




% 

Wigry, Szerpily, Sajno, Serwy 
Lakes (after Koszutowski) 

11.4 

77.9 

10.2 





% 

Wigry, Serwy, Szelment Wielki, 
Szelment Maly, Galadu&, Hancza, 
Boczne Filip. Lakes (after Nat- 
kanski) 

6 

50.2 

38.4 

4.8 

0.7 



% 


1 McAllister (1963) spells “korioslika”. 
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The data from two last groups of lakes are taken from raw data in unpublished 
papers of Koszutowski and Natkanski and modified by myself. All these 
data show that only small fraction of smelt live more than 4 years, but some 
can live as long as 8 years (it means 7 -J-). One should remember, however, 
that proportions of age groups among smelt caught are influenced selectively 
by type of nets used. Older specimens change their feeding habits and feed on 
small fishes (small smelt included) — the more intensive feeding allows them 
to achieve considerable dimensions (biggest specimens: 400 mm — Jensen, 
1949, and 375 mm — Nordquist, 1901) and contributes to higher mortality 
of smaller smelts. 

While some “large” and “small” smelt populations like those studied by 
Makke (1931) from Kurskiy Zaliv appears to be a result of selective catching, 
the two Miedwie Lake populations have some special features: large smelt 
spawn one month later than the little one and that is opposite to other fishes 
where larger specimens spawn first. Two large specimens (standard length 
151 mm, $ 137 mm) caught there in March have still immature gonads, 
while normal smelt reach sexual maturily reaching about 80 mm standard 
length, I have even met 54 mm long mature female (in Zatoka romorska in 
May 1964). I cannot explain the delayed sexual maturity in larger smelt from 
Miedwie Lake. Smelt reach sexual maturity usually during second year of life, 
but this may vary quite widely and in some populations I studied maturity 
was reached during first year of life (Elk and Mamry Lakes, Zatoka Pomorska). 
The reports I have read give different information on the age of maturity in 
smelt. Kordquist (1910) reported maturity during second year of life, Makre 
(1930) found that lake smelt mature at the end of second year, but in sea (Kurskiy 
Zaliv) and also in some lakes at the end of the first year. In his next paper (1931) 
Makre states that smelt mature during the first year and Mohr (1941) agrees; 
Wirier (1926) reports maturity during first and second year of life. 


Growth and weight 


It appears that the fastest growth occurs between 6th and 10th month 
of life of smelt. There are, however, differences in growth and weight of the 
same age smelt in various lakes. Such differences observed in 8 lakes are shown 
on figs. 4-6. The fastest growth is observed among Wigry, Szelment Wielki 
and Mamry Lakes populations, the slowest among Zalew Szczecidski, Zatoka 
Pomorska and smaller Miedwie Lake populations. 

The increase in weight is slow and proportional to age (fig. 5), more intense 
growth in weight can be observed beginning in the third year of life — Wigry 
and Szelment Wielki Lake populations, as well as large Miedwie Lake popu¬ 
lation where some exceptionally heavy smelt were caught. 
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Fig. 4. Relationship between length and age. For explanation of lines see Fig. 5. 


The correlation between length and weight is quite understandable (fig. 
6) but it may be disturbed during the spawning period. Larger smelt popu¬ 
lations from Miedwie Lake and Zalew WiSlany grow more rapidly than 
other populations. My observations agree with previous reports (tab. 14; 
Marre, 1931). 

The influence of environmental factors on growth of smelt was discussed 
by Willer (1926), Wiktor (1964), and Oumaevskaja-Svetovidova (1945). 
The importance of feeding conditions is clear but even in the same lake, where 
environmental conditions should be constant, different growth rates can be 
observed during consecutive years. This is presumably due to cool summer 
and delayed spawning. My observations do not confirm Nordquist’s (1910) 
hypotheses on better growth of smelt in lakes with dark water, deep and with 
steep shores. Hahcza Lake which has lacustrine conditions corresponding with 
Nordiquist’s descriptions has particularly small smelt. 

Spawning and sexual dimorphism 

The spawning period varies in Poland from beginning of February (Western 
Poland — for instance Zalew Szczecihski) to the end of May (in Eastern Po- 
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land — Hahcza, Wigry and Szelment Wielki Lakes). This is due to climatic 
variation and may vary from year to year. Spawning is always connected with 
water temperature reaching +4°C and begins usually when the romnants of 
ice float in the middle of lake and only narrow channel along shore is melted. 


Mr m minviis 



Fig. 5. Relationship between weigth and age. 


Smelt spawn in shallow water (20 to 100 cm deep) over hard, gravel or stone 
covered bottom and there is a marked preference for air saturated water as 
at mounths of streams, mill dams etc. They can also penetrate into river, up 
to 30 kilometres upstream. Eggs are adhesive and stick to the bottom. Spawning 
lasts for several nights, being interrupted at dawn, and large shoals spawn 
at the same time and spot. It is quite easy to catch a quantity of smelt during 
spawning time with a help of a small hand net. 

Sexual dimorphism is particularly marked at spawning time: nuptial tu- 
bereules are more distinct in males and cover the whole body, fins included, 
females are thicker and their body is deeper. Certain dimorphism is discernible 
in minimum body depth, caudal peduncle length, eye diameter and interorbital 
width, but this vary in various populations (tab. 15 — note Elk and Wigry 
Lakes populations). 
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Table 14. Caudal length in mm (a) and weigth in gram (b) in relation to age smelt in Poland 


■»— ■ 

Population, 
month of catching 


I year 

II year 

III year 

IV year 

V year 

VI year 

VII year 

Range 

x 

Range 

X 

Range 

X 

Range 

X 

Range 

X 

Range 

X 

Range 

X 


Zatoka Pomorska, 

a 



54-77 

66.87 

75-97 

8.2 

95-109 

101 








May 

b 



0.9-2.5 

1.80 

2.0-4.9 

3.84 


7.52 








Zalew Szczeciriski, 

a 

43-55 

48.5 

66 90 

77.30 

95-101 

98 










September 

1) 



(1.8)2.1-4.5 

2.98 


7.94 










Zalew WiAlany, 

a 





146-153 

149.2 

157-166 

161.4 

178-183 

180.5 






June 

b 





20.1-23.6 

22.4 

27.4-35.3 

30.7 

37.9-46.2 

42.1 






Miedwie Lake (largepop.), 

a 





124-163 

142.8 

148-200 

172.7 

150-212 

194.5 

194-226 

211.9 

208-242 

223.9 

ce 

'C 

March 

b 





20.1-36,1 

27.4 

36.0-66.3 

45.7 

36.7-85.5 

69.5 

70.3-101.0 

85.9 

79.7-139.4 

96.2 

00 

Miedwie Lake (small pop.), 

a 

62 77 

71.0 

82-93 

87 


112 









© 

March 

b 

2.05-2.74 

2.35 

4,5-6.6 

5.57 


9.2 









♦a 

© 

Mamry Lake, January 

a 

73-89 

81.5 

87-108.5 

101 

112.5-117 

114.8 


- 







◄ 


b 

2.25-5.0 

3.71 

5.15-11.2 

7.8 

9.7-12.1 

11.2 










FJk .Lake, April 

a 


82 

91-109 

94.4 


110 











b 

f 

5.6 


9.1 


13.6 










Wigry Lake, December 

a 



85-102 

94.4 

99-130 

110.4 

126-149 

133.4 









b 



4.6-7.5 

6.3 

7.3-14.5 

10.6 

17.4-32.7 

22.3 








Szelment Wielki Lake, 

a 

65-82 

74.9 

84-101 

90.3 

97-123 

110.9 


129 








October 

b 


2.8 

3.6-7.3 

4.8 

6.3-12.2 

9.8 


19.4 

• 







Wigry Lake 

a 

63-90 

78 

80-123 

107 

115-120 

117 











b 


2.54 


8.23 


10.55 









* 'S 
« ® 

Szurpily Lake 

a 

76 89 

83 

88-102 

105 

112-135 

123 









© := 


b 


3.0 


7.63 


13.25 









H ,© 

Sajno Lake 

a 



102-136 

116 

120-154 

143 









S p« 

C C 


b 




10.45 


21.10 









v a 

Serwy Lake 

a 



92-117 

99 


118 











b 




6.0 


10.90 










Boczne Filipkowskie 

















Lake 

a 


74 


96 

- 

112 


134 







M ^ 

« 2 

Iladcza Lake 

a 




95 











ct> 

*5 .2 

Galadu& Lake 

a 




94 











£ ^ 

Szelment Maly Lake 

a 




109 


127 


147 


171 





^ s 

Szelment Wielki Lake 

a 


67 


94 


121 


147 


176 





3 

Serwy Lake 

a 


69 


91 


113 


150 








Wigry Lake 

a 


74 


103 


113 


128 


157 





< 

Rajgrodzkie Lake, 

a 

68-87 

78.5 

84-99 

92.7 

105-127 

111 









© ^ 
tD ^ 

February 

b 

2.2-4.9 

4.1 

4.6-8.5 

6.7 

9.6-21.0 

13.5 









x L: 

Q 05 

M 

Rajgrodzkie Lake, 

a 

71-89 

86.5 

86-104 

95.7 

105-125 

111.5 









w 

H 

O 

July 

b 

3.5-6.1 

4.5 

5.5 9.0 

7.0 

7.5-13.5 

11.3 








- 

* 

Dadaj Lake, January 

a 

62-78 

71.6 

80-113 

101 

118-125 

121.4 









Oh 

w « 

3 01 

Laimiady Lake, January 

a 



86-90(113, 126, 127) 

101 

110-119 

115,2 

121-129 

125.8 







J 05 

Ro6 Lake, January 

a 



72-83 

77.3 

92-104 










£ ~ 

Ukiol Lake, November 

a 

58-61 

59.5 

66-73 

70.3 




111 







£ 

Wigry Lake, April 

a 


93 


11.1 


124.5 









« 


b 



2-7.1 

5.09 

4.9-10.2 

6.97 









a s 

f- pH 


a 


80 


111.4 


126.6 









« 

>3 

Wigry Lake, December 

b 

0.8-2.8 

2.16 

2.R-9.3 

6.14 

7.2-10.5 

8.51 




• 
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Table 15. Sexual dimorphism in selected mensural characters in % of caudal length (1 and 2) and in % of head length (3 and 4) 





1 



2 



3 



4 

"1 

Population 

n 

opv 

Minimum body depth 

Caudal peduncle length 

Eye diameter 


Interorbital width 

nl a 

^£$x 

* 

t 

% £ &X 

8 

t 


8 

t 

X±8; 

8 

t 

Zatoka Pomorska 

18 9 ? 

5.41£0.10 

0.42 

0.05 

10.34£0.19 

0.79 

0.30 

26.04£0.43 

1.83 

2.51 

21.85£0.36 

1.53 

2.04 


19 <J<J 

5.42£0.16 

0.46 

10.43£0.23 

1.02 

24.41 £0.49 

2.10 

20.87£0.32 

1.40 

Zalew Szczeciiiski 

33 99 

5.50£0.07 

0.40 

0.94 

9.88 £0.13 

0.74 

1.62 

23.72£0.3O 

1.71 

1.19 

20.75£0.39 

2.23 

1.63 


20 <J<J 

5.40 £ 0.08 

0.32 

10.17 £0.12 

0.53 

23.18£0.34 

1.51 

19.71 £0.50 

2.24 

Miedwie Lake 

24 99 

5.64 £0.08 

0.37 

1.33 

11.68£0.16 

0.73 

0.90 

23.28£0.28 

1.34 

0.30 

19.85 £0.31 

1.49 

0.17 

(small pop.) 

21 <J <J 

5.80 £0.09 

0.41 

11.47 : 0.17 

0.80 

23.44£0.32 

1.47 

19.93 £0.34 

1.61 

Miedwie Lake 

47 99 

5.35 £0.03 

0.23 

0.83 

11.18 £0.08 

0.57 

0.13 

18.43£0.19 

1.30 

1.50 

22.55 £0.45 

1.48 

2.80 

(large pop.) 

13 <J<J 

5.28£0.08 

0.27 

11.20£0.14 

0.49 

18.01 £0.21 

1.64 , 

21.09 £0.29 

1.87 

1 Mamry Lake 

31 99 

5.38 £0.06 

0.30 

1.29 

11.52 £0.09 

0.43 

3.29 

— 

- ! 

. 

— 




10 <J<J 

5.50£0.07 

0.29 

12.04 £0.13 

0.45 

— 

- ii 


— 

— 


Elk Lake 

29 99 

5.42 £0.02 

0.11 

4.84 

11.88 £0.09 

0.47 

3.73 

21.52 £0.19 

LOO 

2.72 

22.24£0.2I 

112 

4.62 


18 <J<J 

5.73£0.06 

0.24 

11.29£0.13 

0.56 

20.69£0.24 

1.02 

23.58 £0.20 

0.84 

Wigry Lake 

34 99 

4.68£0.04 

0.24 

3.60 

12.22 £0.02 

0.65 

9.80 

— 

— 


18.40 £0.19 

1.10 

1.28 


14 <J<J 

4.91 £0.05 

0.19 

12.75£0.05 

0.70 

— 

* — 


18.76£0*.20 

0.75 

Szelment Wielki Lake 

27 99 
25 <J<J 

5.01 £0.05 
4.98 £0.06 

0.26 

0.29 

0.38 

10.89£0.11 

11.09 £0.12 

0.57 

0.59 

1.23 

22.49£0.27 
22.35 £0.24 

1.42 

1.15 

0.39 

19.45 £0.31 
19.07 £0.29 

1.63 

1.40 

0.90 
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Fig. 6. Relationship between weigth and length. For explanation of lines see Fig. 5 
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Food 

Stomach contents 1 in studied smelt consisted mainly of Cladocera (espe¬ 
cially Bosmina coregoni Baibd and Daphnia sp.) markedly less of Copepoda. 
Other Crustacea like Neomysis vulgaris J. V. Thompson ( Mysidacea ) and Co- 
rophium volutator Pall. ( Amphipoda ) were found in Zalew Szczecihski and Za- 
toka Pomorska smelt. Ostracoda were found in Zalew Szczecinski smelt. There 
were numerous plant remnants as well as bottom fauna and quantity of bottom 
mud, which indicate that smelt can also dig out their food from the bottom. 
Fishes were found in stomach of only the largest smelt but if they are eaten, 
quite large specimens are swallowed. One 178 mm long smelt contained 106 mm 
smelt, another specimen 200 mm long contained two smelt specimens (56 and 
58 mm long) as well as 48 mm Acerina cernua (L.). Other identified remnants 
were dragonfly larvae, fish eggs and once an accidentally drowned harvestman. 

The research of both other authors and myself show lake and seasonal 
differences in smelt stomach contents. Smelt are omnivorous and variation 
in their stomach contents is presumably due to changes in seasonal abundance 
of different food, for instance various proportions of Copepoda and Cladocera. 
These may be also due to certain food preferences discussed by certain authors 
(Litynski, 1922; Czeczuga, 1959; Leskeen, 1942). It seems that food rela¬ 
tions sind food preferences in smelt need further research. 

CONCLUSIONS 

1. Smelt in Poland occur in the northern part, of the country. They are 
non-migratory in the lakes and anadromous in the lagoons and along the shore 
of the Baltic Sea. 

2. The most suitable environment is provided by deep mesotrophic lakes, 
except for sea lagoons which are populated by anadromous smelts. 

3. Mensural and meristic characters analysis shows certain differences 
among various smelt populations in Poland: 

a) sea and lagoon smelt — having lower vertebral, gill rakers and scale 
counts as well as lower caudal peduncle length ratio; 

b) inland smelt — considered here as a standard for Osmerus eperlanus 
(L.). From these populations should, however, be separated two other distinct 
populations: larger smelt from Miedwie Lake characterized by longer head, 
and Wigry and Szelment Wielki populations resembling in some aspect Fureso 
population and described in this paper as a a new forma jenseni. Forma jenseni 
has higher vertebral, gill rakers and scales counts, a shorter head, a lower mi¬ 
nimum body depth, a lower interorbital width ratio and longer gill rakers 


1 I wish to express my deep gratitude to Dr. M. Gliwicz and Mag. A. Prejs for iden¬ 
tification of stomach contents. 
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(figs 1-3, tab. 1-14). Forma jenseni shows certain resemblances to both 0. 
mordax (Mrrcn.) and 0. eperlanus (L.). It should be rather included in the 
latter species. 

4. Studies on ethmoidal region bones demonstrated a wide range of va¬ 
riation of these bones. 

5. The life span of smelt in Poland is 8 years. The largest age groups are 
2 and 3 years. 

6. Length and weight increase are correlated in certain populations (fig. 
4—6). 

7. Spawning lasts from February in North Western Poland to the end of 
May in North Eastern Poland and is influenced by the weather. 

8. Sexual dimorphism is not pronounced with except during spawning time 
when is distinct (tab. 15). 

9. Stomach contents show seasonal variation, there are no marked food 
preferences. 

10. I second Kljukanov’s (1969) suggestion that the subspecies distin¬ 
guished by McAllister (1963), Osmerus eperlanus eperlanus (L.) and Osmerus 
eperlanus mordax (Mitch.), should be raised to full species, because of their 
sympatric distribution (White Sea — Pechora and Dvina North Rivers). 

Author’s address: 

Instytut Zoologiczny PAN 

Warszawa, Wilcza 64 


LITERATURE 

Berg L. S. 1948“1949. Ryby presnyh vod SSSR i sopredel’nyh stran. 1~3. Moskva-Le- 
ningrad, 1382 pp., 946 ff., 1 map. 

Chapman W. Me L. 1941. The osteology and relationships of the osmerid fishes. J. Morphol., 
Philadelphia, 69: 279"301, 62 ff. 

Cugunova N. I. 1959. Rukovodstvo po izuSeniju vozrasta i rosta ryb. Moskva, 164 pp., 
31 tbl., 45 ff. 

Cumaevskaja-Svetovidova E. V. 1945. Biologija i razvitie Valdajskogo i Pskovsko-Cudskogo 
snetkov. Zool. 2 urn., Moskva, 24: 341 "346, 8 ff., 6 tbl. 

Czeczuga B. 1959. Stynka (Osmerus eperlanus (L.)) w Jez. Rajgrodzkim i jej biologia. Pol. 
Arch. Ilydrobiol., Warszawa, 5 (18): 131-146, 13 tbl. 

D^browski B. (unpublished). Przyczynek do zagadnienia o systematyeznym zrdznicowaniu 
stynki jezior Polskich. (diplom work from 1936 in Institution of Fishery of Warsaw 
Agricultural University). 

Gosline W. A. 1960. Contribution toward a classification of modern isospondylous fishes. 
Bull. Brit. Mils., London, 6: 327~365. 

Greenwood P. H., Rosen D. E., Weitzman S. H., Myers G. S. 1966. Phyletic studies 
of teleostean fishes with a provisional classification of living forms. Bull. Amer. Mus. 
nat. Hist., New York, 13: 339 _ 481. 

Hubbs C. L. 1923. Seasonal variation in the number of vertebrae fishes. Pap. Mich. Acad. 
Sci., Arts and Letters, New York, 2: 207“214, 1 f., 4 tbl. 


http://rcin.org.pl 



92 


J. M. Rembiszewski 


28 


Jean Y. 1967. A comparative study of herring ( Clupea harengus L.) from the Estuary aud 
the Gulf of St. Lawrance. Natural, canad., Quebec, 94: 7“27, 7 ff., 5 tbl. 

Jensen J. B. 1949. Biological investigations on the smelt ( Osmerus eperlanus L.). Vidensk. 
Meddel. dansk naturh. Foren., Kobenhavn, 111: 73 _ 109, 2 ff., 2 tbl., 1 map. 

KirpiCnikov V. S. 1935. Biologo-sistematiSeskij o£erk korju&ki Belogo morja, Cesskoj 
guby i r. Pedory. Trudy vsesojuzn. nauc.-issled. Inst, morsk. rybn. Choz. Okeanogr., 
Moskva, 2: 101-194, 3 ff., 61 tbl. 

Kljukanov V. A. 1969. Morfologiceskio osnovy sistematiki korju§ek roda Osmerus (Osme- 
ridae). Zool. 2 urn., Moskva, 49: 99" 109, 4 ff. 2 tbl. 

Koszutowski S. (unpublished). Przyczynek do znajomo£ci stynki (Osmerus eperlanus va- 
rietas spirinchus Pallas) w Polsce. (diplom work in Institution of Fishery of Warsaw 
Agricultural University). 

Lapin Ju. E. 1955. O metodike opredelenija vozrasta snetka. Trudy biol. Stancii “Borok", 
Moskva“Leningrad, 2: 406 _ 414, 14 ff., 1 tbl. 

Leskien J. 1942. Beitrag zur Biologie des Stintes (Osmerus eperlanus L.). Z. Fischerei, 
Neudamm~Berlin, 40: 49“102. 18 ff., 46 tbl. 

Littnski A. 1922. 0 wyborze pokarmu u ryb planktonozernych jeziora wigierskiego. Spraw. 
Stac. Hydrobiol. Wigry, Suwalki'Warszawa 1: 31 _ 36, 1 tabl. 

Marrk G. 1930. Der Stint in Ostpreussen. Mitt. Fish-Ver. Prov. Brandenb. Ostpr. Pomm. 
Grenz. Posen - Westpr., Eberswalde, 22: 66 _ 69. 

Marre G. 1931. Fischereiwissenschaflichc Untersuchungcn liber die Grundlagen der Stintfi- 
scherei im Kurischen Haff. Z. Fischerei, Neudamm-Berlin, 29: 443"512, 25 ff., 28 tbl. 

Masterman A. T. 1913. Report on Investigation upon the Smelt (Osmerus eperlanus) with 
special reference to Age-determination by Study of Scales and its bearing upon Sexual 
Maturity. Salmon Freshwater Fish., London, 1: 113" 126, 4 ff., 3 tbl., 2 tt. 

Mayr E., Linsley E. G., Usinger R. L. 1953. Methods and Principles of Systematic Zoology. 
New York, 328 pp., 45 ff., 14 tbl. 

McAllister D. E. 1963. A revision of the smelt family, Osmeridae. Bull. nat. Mus., Ottawa, 
191, Biol, series, 71, 53 pp., 14 ff., 1 tbl. 

McKenzie R. A. 1940. Nova Scotion autumn cod spawning. J. Fish. Bd. Can., Ottawa, 5: 
105-120. 

McKenzie R. A. 1964. Smelt life history and fishery in the Miramichi River, New Brunswick. 
J. Fish. Res. Bd. Can., Ottawa, Bull. 144, 77 pp., 27 ff., 41 tbl. 

Mohr E. 1941. Stint (Osmerus Artedi). Handbuch der Binnenfischerei Mitteleuropas, 
3. Stuttgart, pp. 503-526, 12 ff., 27 tbl. 

Natkanski S. (unpublished). Badania nad r6£norodno6cii* wzrostu stynki w jeziorach Su- 
walszczyzny. (diplom work in Institution of Fishery of Warsaw Agricultural University). 

Nordqvist O. 1910. Zur Biologie des Stintes (Osmerus eperlanus L.). Acta Soc. Fauna Flora 
fenn., Helsingfors, 33: 8, 24 pp., 3 tbl. 

Pravdin I. F. 1939. Rukovodstvo po izueeniju ryb. Leningrad, 245 pp., 86 ff., 7 tbl. 

Petrov V. V. 1934. Zur Systematik des eurasischen Stints (Osmerus eperlanus L.). Zool. 
Anz., Leipzig, 107: 177-188, 4 tbl. 

Rembiszewski J. M. 1964. Skull Osteology of Osmerus eperlanus eperlanus (L.) of the Miedwie 
Lake. Ann. zool., Warszawa, 22: 263-284, 11 ff. 

Rolik H. 1967. O niektdrych naturalnych krzyzdwkach ryb karpiowatych (Pisces, Cypri - 
nidae). Fragm. faun., Warszawa, 14: 152-168, 3 ff., 6 tbl., 2 tt. 

Stangenberg M. 1936. Szkic limnologiczny na tie stosunkdw hydrochemicznych pojezierza 
suwalskiego. Rozpr. Spraw. Inst. Las. Panst., Warszawa, Seria A, Nr 19, 85 pp., 12 ff., 
7 tbl., 8 fot., 2 map. 

Starks E. C. 1926. Bones of the athmoid region of the fish skull. Stanford Univ. Pub. Biol. 
Sci., California, 4: 139-338, 58 ff. 


http://rcin.org.pl 



29 


Population variation in smelt 


93 


Swardson G. 1961. Young Sibling Fish Species in Northwestern Europe. In: W. F. Blair. 
Vertebrate Speciation. Austin, pp. 498-613, 3 ff., 2 tbl. 

Taning A. V. 1944. Experiments on meristic and other characters in fishes. I. On the in¬ 
fluence of temperature on some meristic characters in sea-trout and the fixation-period 
of these characters. Medd. Komra. Havuntersog. Kobenliavn, 11 (3): 1-66. 

Thienemann A. 1950. Verbreitungsgeschichte der Siissw r assertierw r elt Europas. Die Bin- 
nengewasser, Stuttgart, 18: 809 pp., 249 ff., 11 tt., 12 tbl., 1 Beilago. 

Tykiel B. 1858. Kilka uwag historyczno-statystycznych o guberni augustowskiej. 0 rybach 
w guberni augustowskiej polawiajf|cych si$ pod nazw^: sieje, sielawy, stynki. Bibl. 
wars., Warszawa, 2: 58-65. 

Weitzman S. H. 1967. The origin of the Stomiatoid Fishes with comments on the Classi¬ 
fication of Salmoniform Fishes. Copeia, Washington, 3: 507-540, 18 ff. 

Wiktor K. 1964. Die Ausnutzung des Zooplanktons durch planktonfressende Fische in 
Abbangigkeit von abiotischen Faktoren im Oderhaff. Helgol. wiss. Meeresunters., 
Hamburg, 10: 448-455, 3 ff., 2 tbl. 

Willer A. 1926. Untersuchungen liber den Stint (Osmerus eperlanus L.) in Ostpreussen. 
Z. Fisherei, Neudamm-Berlin, 24: 521-558, 4 ff., 5 tbl. 


STRESZCZENIE 

[Tytul: Zmienno4<$ populacyjna stynki — Osmerus eperlanus (Linnaeus, 
1758) (Pisces) w Polsce] 

W niniejszej pracy autor analizuje material sty nek zebrany w 9 zbiornikach 
w Polsce: w Zatoce Pomorskiej, Zalewach Szczeciiiskun i Wiflanym oraz w 6 
jeziorach 4rodl;idowych. Wyniki anabzy, porownane z dotychczasowymi da- 
nymi na ten temat, pozwolily stwierdzid wiele r6znic zachodz^cych mi^dzy 
badanymi populacjanii. Przy opracowywaniu inaterialu brane byly pod uwag§ 
glownie cechy merystyczne (przeliczalne) i niektore plastyczne (wymierzalne). 
Cechy te analizowane byly za pomoc^ metod statystycznych stosowanych 
w literaturze ichtiologicznej, a pozwalaj^cych stwierdzitf, czy roznice mi^dzy 
popnlacjami stynek z poszczegolnych zbiornikbw istotne. Badany by! takze 
wiek stynek, osiqgane dhigoSci i ci^zar, okres tarla, stosunki plci. Dla stwier- 
dzenia przyczyn zaobserwowanych roznic mi^dzy poszczegblnymi populacjami 
autor zbadal takze zawartoAc przewodow pokarmowych oraz osteologi^ etmoidal- 
nej czqici czaszki. Przeprowadzone badania cech plastycznych a zwlaszcza 
merystycznych pozwolily na wyodr^bnienie kilku grap populacji w Polsce: 

1. Populacje morskie i Zalewow o nizszej liczbie kr^gow, wyrostkow fil- 
tracyjnych, lusek i krotszym trzonie ogonowym; 

2. Populacje 4rodl^dowe przyj^te jako standardowe dla Osmerus eperlanus 

(L.); 

3. Populacja duza miedwiariska charakteryzuj^ca si§ dlug^ glows* i pewnymi 
odr^bno4ciami biologicznymi; 

4. Populacje Wigier i Szelmentu Wielkiego o wysokiej liczbie kr^gow, 
wyzszej bczbie wyrostkow filtracyjnych i lusek, krotszej glowie, nizszej mini- 


http://rcin.org.pl 



94 


J. M. Rembiszewski 


30 


malnej wysoko^ci ciala, wezszym czole i dluzszych wyrostkach filtracyjnych. 
Populacje tych jezior zostaly wyodrebnione jako nowa forma jenseni . 

Na podstawie analizy materialow wlasnych oraz w oparciu o literature 
autor uwaza, podobnie jak Kljukanov (1969) na podstawie analizy osteolo- 
gicznej, ze traktowane przez McAllisteba jako podgatunki O. eperlanus 
eperlanus (L.) i 0. eperlanus mordax (Mitchill) nalezy podnieSd do rangi sa- 
modzielnych gatunkow takze ze wzgl^du na ich sympatrycznoSd (M. Bia¬ 
le — rzeka Peczora, Dwina Polnocna). W obr^bie gatxmku 0. eperlanus (L.) 
nalezaloby umiescid wyodrebnione forme jense7ii. 

Badania biologii stynki pozwolily stwierdzid, ze najodpowiedniejszym sie- 
dliskiem dla stynki se wody glebokie o charakterze przej^ciowym, mezotro- 
ficznym. Wyj^tkiem se tu Zalewy Wi61any i Szczecinski, ktorych stynke zalicza 
autor do formy anadromicznej. Dlugo6d zycia stynek w Polsce siega 8 lat. 
Wiekszo^d populacji przypada na drugi i trzeci rocznik. Tarlo trwa od pocz%tku 
lntego w polnocno-zachodniej czesci Tolski do konca maja w ezeSci pdlnoeno- 
-wschodniej w zalezno^ci od pogody w danym roku. Analiza zawartoSci prze- 
woddw pokarmowych wskazuje na znaczne roznorodnosd w pobieraniu pokarmu, 
uzaleznione glownie od pory roku. 


PE3HDME 

[3arjiaBwe: nonyaauHOHHaH H3MeHHHBocTb KopioniKH — Osmerus eperlanus (Linnaeus, 
1758) ( Pisces ) b IloabLiie] 

B HacTOHmew ny6aHxaiuiH aBTop aiiajuniipyeT MaTepwaa xopioiuxM, co6paHUbiw H3 
9 BOUOeMOB nOJIbUIH, B TOM HHCJie H3 IlOMOpCKOM 6yxTbi, UteuMHcxoro H BHCJIHHCKOrO 
3ajniBOB h H3 6 BHyTpeHiinx 03ep (cm. KapTy). AHajiH3 nojiyneiiHbix pe3yjibTaTOB b cpaB- 
HeHHH c HMeiomuMHCH b juiTepaType aaHHbiMH no3BOJiMji ycTaHOBHTb p«a cymecTBen- 
Hbix pa3JiKHRH MOfcay HCcaeayeMbiMH nonyjnmHBMH. npn o6pa6oTKe MaTepnajia npn- 
HHMajiiicb bo BHHMamie npeacae Bcero MepHCTHMecKiie npH3HaxH, a 3aTeM awiiib Hexo- 
Topbie naacTHHecKMe. Kax MepucTUHecxMe, Tax h naacTHMecxHe npH3iiaxH 6biaw aHaaH3H- 
poBanbi npn noMoinw cTaTHCTHMecxnx MeToaoB, npHMeHfleMbix b HXTHoaorHHecxKX pa- 
6oTax, xoTopbie no3BoaHaH ycTaHOBHTb aocTOBepHocTb pa3anHHH Mexcay nonyaauHflMH 
M3 pa3aHHHbix BoaoeMOB. Ebui HccaeaoBaH Taxace B03pacT, aaMHa Teaa m Bee, nepnoa 
HepecTa, cooTHomeHHe noaoB. C ueabio ycTaHOBaeHHa npHHHH Ha6aioaaeMbix pa3aHHHH 
Meacay OTaeabHbiMH nonyaauHHMH aBTop HccaeaoBaa Taxace coaepacwMoe nHincBapH- 
TeabHbix xauaaoB h ocTeoaorHHecxoe CTpoeHHe 3 TM 0 HaaabH 0 H nacTH nepena. AnaaH3 
naacTHHecxHX, a oco6eHHO MepHCTHaecxHx npM3iiaxoB no3Boawa BbiaeaHTb Hecxoabxo 
rpynn nonyaflUKH: 

1. IIonyaHUHH Mopcxaa h n3 3aauBOB, oTaHMaiomHecH MeHbiiiKM HncaoM ik>3boh- 
kob, 3xa6epHbix TbiMHHOX, Heinyw b 6oxoboh aHHHM h 6oaee xopoTXMM XBOCTOBbiM cTe- 
6aeM; 
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2. IIonyjiHUHH H3 BHyTpemtHx BoaoeMOB, paccMaTpHBaeMbie aBTopoM xax thiihh- 
Hbie aaa Osmerus eperlanus (L.); 

3. IIonyjiHUHH H3 03epa Mease, xapaxTepw3yiomaacH xpynHbiMH pa3Mepa\w Tena 
H HeXOTOpbIMH OTJIMHHTeJIbHbIMII GnonorHHeCXHMH OCOGeHHOCTaMHJ 

4. rionyjiBUHH H3 03ep Bnrpbi h Bojibinow UlejibMeHT c yBejiHHeHHhiM hhcjiom 
iio3bohxob, acaGepubix TbiHHHOx h Heuiyii, Gonee xopoTxow iwioboh, MeHbiueH mhhh- 
MOJIbHOH BbICOTOH TeJia, UJHpHHOH Jl6a H 6oJiee aJIHHHblMH 5Ka6epHbIMH TbIMHHXaMH. 
nonyjiauHH H3 3Thx o3ep aBTop Bbiae-iaeT xax caMocroaTejibHyio (|)opMy jenseni. 

Ha ocHOBamiH aHaaH3a co6cTBeHHbix MaTepnajiOB, a Taxace GHGjiHorpacJjHHecxnx 
AaHHbix aBTop cHHTaeT Tax ace, xax Kjiioxahob (1969) Ha ocHOBaHHH ocTeonorwHecxoro 
aaajiH3a, hto Osmerus eperlanus eperlanus (L.) h O. eperlanus mordax (Mitchill), pac- 
cMaTpHBaeMbie McAllister'om xax noaBHaw cneayeT cHHTaTb caMocToaTejibHbiMH 
BHaaMH, TeM 6ojiee, hto hx apeajibi CHMnaTpHHHbi (Eejioe Mope — pexH nenepa h Ce- 
BepHaa ^BHHa). HoByio, BbiaeneHHyio aBTopoM (Jx>pMy jenseni cneayeT oraecTH x Bway 
O. eperlanus (L.). 

HccjieaoBaHHB no GnonornH xopiomxH noxa3ajiw, hto HawGonee xapaxTepnbiMH ana 
Hee aBnaioTca rnyGoxne BoaoeMbi Me30Tpo(JmHecxoro THna. McxmoHenwe cocTaBnaioT 
nonynauHH H3 BucnwHcxoro h lUeuHHCxoro 3ajmB0B, xoTopbie aBTop npwHHcnaeT x ana- 
apoMHOH 4>opMe. MaxcHMaabHbiH B03pacT xopioiiiXH b FEojibuie aocTuraeT 8 aeT. AHa- 
jm3 B03pacTH0H cTpyxTypbi nonynauHH noxa3an, hto ocHOBHaa Macca nonynauHH co- 
ctoht H3 asyx h TpexaeTHHX pbiG. HepecT npoaonacaeTca c Hanana c|)eBpana b ceBepo- 
3anaaHoii noabine ao xomta Maa b ceBepo-BocTOHHon nacTH cTpaHbi b 3aBHCWMOCTH 
ot MeTeoponorHHecxHx ycaoBHH b aaHHOM roay. Awajinx numeBapHTenbHbix xaHaaoB 
yxa3biBaeT Ha 3HaHHTejibHyio aHcJxJjepeHUHauHio mrraHHa, oGycnaBnuBaeMyio npeacae 
Bcero BpeMCHeM roaa. 
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